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PLANIGRAPHIC STUDIES OF THE VENTRICULAR
SYSTEM
II. THE FOURTH VENTRICLE AND ADJACENT STRUCTURES*
WALTER LUTZ AND OSCAR TURNER
Many articles have been published concerning the interpretations
of conventional pneumographic roentgenograms outlining the cere-
bral ventricles in both normal and abnormal situations. This study
concerns the use of planigraphy in studying the ventricular system
and subarachnoid spaces, and the present communication is the
second dealing with the visualization of the fourth ventricle and
adjacent structures. A preliminary report on this subject has been
published."
Body-section roentgenography permits the visualization of defi-
nite levels through a complex structure. The principles involved
have been discussed adequately by Moore,4 Kieffer,' Andrews,'
Grossmann,2 and Wilson.7 With respect to the ventricular system,
certain limitations exist, particularly in regard to radiographic posi-
tioning of the patient. Although the tube-film distance can be
altered, the relation of the tube to the table top is relatively fixed
with the Kieffer Laminagraph and all films must be taken with the
patient in the supine, the prone, or the lateral position. It is not
possible to obtain films in the erect position, the planigraphic mech-
anism being constructed on a horizontal table.
To obtain adequate examination the structures to be visualized
must be parallel to the table top and film. If the skull is turned-
to the lateral projection, the midline structures, the fourth ventricle,
the aqueduct of Sylvius, and the third ventricle can be visualized
without interference of superimposed structures such as the mastoid
portion of the temporal bone, the lateral ventricle, and the cerebro-
subarachnoid sulci. This is also true in the postero-anterior view,
where the fourth ventricle is usually obscured in conventional
roentgenograms by the shadows of the frontal sinuses, of the bones
of the base of the skull, and of the sphenoid cells.
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In the lateral pneumogram the fourth ventricle, when it can be
seen, usually appears as an isosceles triangle with the long side or
floor formed by the pons and cephalic half of the medulla. The
lower angle of the ventricle is continuous with the cisterna magna,
which can be identified as a collection of air along the inner surface
of the basiocciput. The rostral angle of the ventricle is continuous
with the thin shadow of the aqueduct of Sylvius. The roof of the
fourth ventricle is formed in its mid-portion by the anterior medul-
lary velum and lingula of the cerebellum, and in its cephalic half
by the posterior medullary velum, nodulus of the cerebellum, and
choroid plexus. In the conventional lateral encephalogram the
lateral recess may occasionally be identified as a secondary shadow
superimposed upon the caudal and dorsal aspect of the shadow of
the fourth ventricle. When seen in the postero-anterior view the
fourth ventricle appears continuous with the shadow of the aqueduct
and third ventricle. This shadow widens to form a triangle which
represents the dorsal portion of the rhomboid space.
Four cases are presented in which visualization of the fourth
ventricle was obtained by planigraphic sections. In two cases the air
was introduced through the lumbar subarachnoid space and in two
instances through burr holes in the occipito-parietal region.
Technic
The routine conventional examination for encephalograms in
this clinic consists of a single postero-anterior view and two stereo-
roentgenograms taken with the head erect in the right and left
lateral projections. In addition, one postero-anterior and one lat-
eral view are taken in both the supine and prone positions with the
skull remaining in the vertical position.
For the demonstration of the temporal horns, postero-anterior
and lateral views are obtained with both the right and left temporal
horns up. The examination for ventriculography is identical, with
the exception that no films are taken with the head in erect position.
The films are taken on a movable head Bucky table with a fixed
tube-film distance of 30 inches.
For the planigraphic examination lateral views are obtained with
the patient prone and the head turned with the right or left side
resting on the table. Sections are taken routinely at the midline
and one centimeter above and below this level. The postero-
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anterior view is taken with the head in the usual position with the
nose and forehead touching the table. Sections are taken one, two,
and three centimeters above the level of the external auditory
meatus. Additional films are made according to requirements of
the individual case and the results of the routine examination.
Report of Cases
Case 1. N. H. H. B897. The patient was a 49-year-old man admitted
to the hospital with a history of convulsions of about three years' duration.
There had been a head injury about six months prior to the onset of the
seizures, and for a year prior to admission there had been progressive per-
sonality changes and memory defect. Examination was negative aside from
generally sluggish cerebration. Encephalography was done.
In the conventional lateral encephalogram a small collection of air is
visible in the region usually occupied by the fourth ventricle. However, the
overlying well-developed mastoid does not permit visualization of the out-
lines of the ventricle. In the conventional postero-anterior view the fourth
ventricle could not be demonstrated (Fig. IA).
Planigraphic midline section in the lateral projection visualizes the entire
fourth ventricle as well as the aqueduct of Sylvius. The cerebellum is out-
lined by collections of subarachnoid air and the individual cerebellar lobes
can be identified. The lingula and anterior medullary velum, as-well as the
nodulus and posterior medullary velum, are particularly well demonstrated.
The suprapineal recess and cisterna ambiens are quite plainly visible. Above
the tentorium the calcarine and parieto-occipital fissures are outlined by sub-
arachnoid collections of air (Fig. 1B).
In the postero-anterior view the fourth ventricle is indicated by an inverted
V-shaped shadow in the midline, superior to the shadow of the cisterna magna.
The latter appears as a basilar collection of air in the midline, in which the
outline of the clivus is visible. The ventricular system appears normal
(Fig. 2).
In this case the shadow of the air in the fourth ventricle was
obliterated by the overlying pneumatized mastoid portion of the
temporal bone. The visualization of the fourth ventricle in the
midline section was far better than is usually obtained in the conven-
tional encephalograms.
Case 2. N. H. H. B631. The patient was a male infant, 6 months of
age, admitted to the hospital because of continuous crying and feeding diffi-
culties. The complaint of the parents was that the baby did not appear
normal. On examination- the infant lay on its back, crying continuously and
occasionally exhibiting bilateral muscular twitchings in the arms and legs.YALE JOURNAL OF BIOLOGY AND MEDICINE
There was some tendency toward muscular hypertonia, and absence of fixa-
tion of gaze waspresent. Encephalography was done.
In the conventional lateral encephalogram the third ventricle, aqueduct
of Sylvius, and fourth ventricle are adequately outlined. The mastoid is
small and does not interfere with the visualization of the air in the fourth
ventricle (Fig. 3A). There is evidence of cortical atrophy, more marked
in the right hemisphere.
In the lateral midline planigraphic section there is excellent visualization
of the ventricles (Fig. 3B). The fourth ventricle appears larger than in
the conventional film. The posterior portion of the roof, which is smooth
in the conventional film, is notched in the midline section by what appears
to be the choroid plexus of the fourth ventricle. The cerebellum is moder-
ately well outlined by subarachnoid air. The aqueduct is quite clearly
visualized and the third ventricle has the typical lenticular shape as contrasted
to the ill-defined collection of air which identifies it in the conventional film.
In this instance, there was adequate visualization of the third
and fourth ventricles in the conventional films. However, in the
planigraphs the definition was much clearer and the outlines con-
formed more closely to the actual shape of the ventricles. It is to
be noted that the conventional film taken in the same position as the
lateral midline section failed to visualize the fourth ventricle. The
lateral conventional encephalogram, figure 3A, was made with the
frontal region up, but gave the most satisfactory outline of the fourth
ventride and is therefore used for comparison.
Case 3. N. H. H. A99,584. The patient was a 17-year-old boy
admitted 'to the hospital.'with the complaints of headaches of about two
months' duration, vomiting, and visual impairment. For a short time prior
to admission there had been some ataxia and occasionally dipIopia. Examina-
tion revealed marked papilledema ofabout 6 diopters with recent hemorrhages,
diplopia on left lateral gaze, and slight ataxia with a tendency to deviate
in either direction. Because of the minimal cerebellar signs, ventriculography
was done.
In the conventional lateral ventriculogram there can be seen symmetrical
dilatation' of thel lateral and third ventricles (Fig. 4A). The fourth ventricle
is not visualized in any of the lateral projections. In the antero-posterior
view the lower half of the fourth ventricle is obscured by overlying bony
structures. The upper portion is visualized, but is ill-defined (Fig. 5A).
In the lateral midline section the fourth ventricle is clearly seen and appears
dilated (Fig. 4B). The'normal triangular outline of the ventricle is absent.
The'-posterior border presents a marked'convexity which includes both the
anterior and posterior medullary vela. The cerebellar outline and the cis-
terna magna cannot be identified. In the postero-anterior view the 'fourth
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ventricle appears considerably dilated (Fig. 5B). It is seen as a diamond-
shaped shadow which, at the lower angle, i.,contin ous with what appears
to be the shadow of the cisterna magna. At the §uperior angle tde outlWe*
of the dilated third ventricle can be identified as a blurred shadow. The
roentgenographic diagnosis was obstruction at the inferior portion of the
fourth ventricle.
At operation a markedly thickened pia arachnoid was found to form an
incomplete membrane over the lower portion of the fourth ventricle.' There
was no evidence of tumor present. The postoperative diagnosis was chronic
arachnoiditis. The patient made an uneventful recovery with complete
relief from his symptoms.
In retrospect, the diagnosis could have been made pre-opera-
tively from the planigraphs. Symmetrical dilatation of the fourth
ventride is unusual in instances of cerebellar tumor where there is
more likely to be encroachment upon the ventride. The same is
true of tumors of the brain-stem where the defect arises from the
floor of the ventricle. It is possible, however, that a small ependy-
moma arising from the calamus scriptorius could give rise to obstruc-
tion with resultant enlargement of the ventricle and little change in
the roentgenographic outlines.
Case 4. N. H. H. A85,010. The patient was a 49-year-old woman
admitted to the hospital with a history of convulsions since childhood and a
known left homonymous hemianopsia of 22 years' duration. There had
been increasing memory defect and periods of confusion. The positive neuro-
logical findings included bilateral partial optic atrophy, left temporal homony-
mous hemianopsia, right pupil larger than left, and bilateral impairment of
hearing. The clinical diagnosis of right temporal tumor was confirmed by
ventriculography and at operation a large growth was removed from the
temporal horn of the right lateral ventricle. It apparently had its origin
adjacent to the sella turcica and microscopically proved to be a dermoid. The
patient made an uneventful postoperative recovery.
She was re-admitted about one year later with a history of progressive
mental deterioration, memory loss, and difficulty in waling. Neurological
examination gave little positive evidence of recurrence and ventriculography
was done.
In the conventional ventriculogram there is dilatation of the lateral and
third ventricles with failure of visualization of the right temporal horn. The
fourth ventricle cannot be seen (Fig. 6A). In the lateral midsection plani-
graph the fourth ventricle is fairly well outlined and appears slightly dilated.
The cerebellar outlines are not visualized (Fig. 6B). In the postero..anterior
projection the cranial two-thirds of "the fourth ventricle are clearly visible
and show moderate enlargement (Fig. 7).YALE JOURNAL OF BIOLOGY AND MEDICINE
Operation disclosed no recurrence of tumor in the temporal horn, but
there was incomplete obstruction due to retraction of the scar of the previous
cortical transection.
In this instance conventional films failed to show the fourth
ventricle which was readily visualized in the planigraphs. The
incomplete visualization of the fourth ventricle in the postero-
anterior projection may be due to the fact that the neck had been
insufficiently flexed in making the examination.
Discussion
The infratentorial region presents a difficult radiographic prob-
lem. In this region the small size of the ventricular system, the
difficulty in replacing the fluid with contrast media, and the com-
plexity of the overlying structures increase the technical difficulties.
The x-ray diagnosis of posterior fossa abnormalities of the space-
occupying type and certain of the developmental and inflamma-
tory groups is dependent for the most part upon adequate visuali-
zation of the fourth ventricle or its adjacent structures. By the
latter is meant particularly the suprapineal recess, the cisterna
ambiens, the aqueduct of Sylvius, and the pontine cistern. How-
e-ver, it must be remembered that changes in the size, shape, and
position of the fourth ventricle must be interpreted in the light of
changes in the remainder of the ventricular system.
Planigraphy offers an additional aid to the visualization of the
air-filled fourth ventricle. The manner in which the shadows of
overlying bony structures may be obliterated has been demonstrated
here, as well as in a preliminary report.' In addition, it would
appear that in some instances planigraphy will visualize the fourth
ventricle when conventional films fail to outline it. An example
of this is case 4. In the same manner, changes in position and con-
tour of the ventricle may be more fully appreciated and serve in the
differentiation of growths arising in the subtentorial region but not
immediately related to the fourth ventricle itself.
Planigraphic sections will not visualize the fourth ventricle in
every instance, because the limited positioning of the head allows
for the escape of air from the posterior fossa. This is borne out
by the fact that frequently one is able to obtain visualization in the
postero-anterior projection but not in the lateral projection. It has
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proved of value in a sufficient number of cases so that it has been
induded in all pneumograms where visualization of third or fourth
ventricle is of particular interest.
Summary
1. The use of planigraphy in the visualization of the fourth
ventricle has been briefly presented along with four cases in which
this method was of aid.
2. The technic, the indications, the value, and the failures of
visualization ofthe fourth ventricle by planigraphy have been briefly
discussed.
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permission to include case 1 in this study.FIG. 1. (Case I): A. Conventional encephalogram. Arrow points to col-
lection of air in superior aspect of 4th ventricle.
B. Midline planigraphic section. Note the good visuali-
zation of the 4th ventricle, suprapineal recess, and
cisterna ambiens as well as the subarachnoid collec-
tions of air outlining the cerebellum.I'
FIG. 2. (Case I): Postero-antero section (1 cm. post. to level
of external auditory meatus). Arrow points
to air in the 4th ventricle. On the left can
be seen a subtentorial collection of air.
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.-ff:..f:'FIG. 3. (Case II): A. Conventional encephalogram, showing adequate
visualization of ventricular system.
B. Mlidline planigraphic section. Note the notch
in the posterior portion of the roof of the 4th
ventricle and the characteristic lenticular shape
of the 3rd ventricle.FIG. 4. (Case ILL): A. Conventional ventriculogram. Note the ab-
sence of visualization of the 4th ventricle.
B. Midline planigraphic section. Arrow points to
collection of air in 4th ventricle. Note the
marked dilatation and convexity of the roof.
Compare with Fig. 1 B.FIG. 5. (Case -tH): A. Conventional ventriculogram.
Arrow points to the faintly out-
lined superior portion of the 4th
ventricle.
B. Postero-antero planigraphic section
taken 1 cm. post. to the level of
the external auditori meati. Note
the marked dilatation of 4th ven-
tricle.FIG. 6. (Case IV): A. Conventional encephalogram. Note the absence
of visualization of the 4th ventricle.
B. Midline planigraphic section. Arrow points to the
roof of the markedly dilated 4th ventricle.d
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FIG. 7. (Case IV): Postero-antero planigraph taken 1 cm.
post. to the level of the external auditorv
meatus. Arrow points to anterior two-
thirds of markedly dilated 4th ventricle.